In our international and interconnected information society, there is an evergrowing need to authenticate and identify individuals. Biometrics-based authentication is emerging as the most reliable solution. Currently, there have been various biometric technologies and systems for authentication, which are either widely used or under development. The International Book Series on Biometrics will systematically introduce these relative technologies and systems, presented by biometric experts to summarize their successful experience, and explore how to design the corresponding systems with in-depth discussion.
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In addition, this series aims to provide an international exchange for researchers, professionals, and industrial practitioners to share their knowledge of how to surf this tidal wave of information. The International Book Series on Biometrics will contain new material that describes, in a unified way, the basic concepts, theories and characteristic features of integrating and formulating the different facets of biometrics, together with its recent developments and significant applications. Different biometric experts, from the global community, are invited to write these books. Each volume will provide exhaustive information on the development in that respective area. The International Book Series on Biometrics will provide a balanced mixture of technology, systems and applications. A comprehensive bibliography on the related subjects will also be appended for the convenience of our readers. Printed on acid-free paper.
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Examples of unconstrained conditions include illumination and pose variations, video sequences, expressions, aging, and so on. Recently, researchers have begun to investigate face recognition under unconstrained conditions. For example, as video sequence becomes ubiquitous due to advances in digital imaging devices and the advent of the Internet era, face recognition based on video sequences is gaining more attention. Face recognition under illumination and pose variations remains a big challenge to researchers.
The goal of this book is to provide a comprehensive review of unconstrained face recognition, especially face recognition from video, and to assemble descriptions of novel approaches that are able to recognize human faces under various unconstrained situations. The underlying theme of these approaches is that, unlike conventional face recognition algorithms, they exploit the inherent characteristics of the unconstrained situation and gain improvements in recognition performance when compared with conventional algorithms. For instance, generalized photometric stereo combines physics-based illumination model with statistical modeling to address face recognition under illumination variation. Simultaneous tracking and recognition employs the temporal information embedded in a video sequence and thus improves both tracking accuracy and recognition performance.
The book is organized into five parts: 1) Fundamentals, preliminaries, and reviews; II) Face recognition under variations; III) Face recognition via kernel learning; IV) Face tracking and recognition from video; and V) Future directions. Part I, consisting of two chapters, addresses fimdamental issues of face recognition, especially under unconstrained scenarios, and provides necessary background for following the discussions in subsequent parts and an up-to-date survey of unconstrained face recognition. Part II, consisting of four chapters, presents face recognition approaches that are able to handle variations due to illumination, pose, and aging. Part III, consisting of two chapters, studies face recognition from a viewpoint of an appearance manifold whose nonlinearity is characterized via two kernel learning methods: computing probabilistic distances in reproducing kernel Hilbert space and matrix-based kernel methods. Part IV, consisting of three chapters, presents adaptive visual tracking, simultaneous tracking and recognition, and a unifying framework of probabilistic identity characterization. A detailed description of the organization and the contents of each chapter are given in Section 1.2.
The book is accessible to a wide audience since only elementary level of linear algebra, probability and statistics, and signal processing is assumed. Graduate students and researchers unfamiliar with face recognition can use the book to quickly comprehend the state-of-the-art of unconstrained face recognition. Also the book serves as a starting point for them to embark research on face recognition. Instructors can use the book as a textbook or for supplementary reading for graduate courses on biometric recognition, human perception, computer vision, or relevant seminars. Professional practitioners efface recognition and other biometrics can use the book as a reference and directly extract interested algorithms for their applications.
We are indebted to numerous friends and colleagues that made the book possible. We first thank Guarav Aggarwal for providing materials on illuminationinvariant face recognition in the presence of multiple light sources and Narayanan Ramanathan for writing the part of face recognition across aging progression. Most of the work was done when SKZ and WZ were at the Center for Automation Research (CfAR), University of Maryland. SKZ thanks his then lab colleagues: Amit Roy-Chowdhury, Naresh Contoor, Jian Li, Jian Liang, Haiying Liu, Amit Kale, Gang Qian, Jie Shao, Namrata Vaswani, Zhanfen Yue, and Qinfen Zheng.
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